Cortical granule exocytosis in hamster eggs requires microfilaments.
Earlier work has demonstrated that hamster eggs that do not release a second polar body after fertilization in vitro lack a block to polyspermy (Stewart-Savage and Bavister, 1987: Gamete Res 18:333-338). Since polar body release requires microfilaments, the involvement of microfilaments in cortical granule exocytosis was examined. When hamster eggs were treated with cytochalsin B (CB) for 1 hr and then coincubated with sperm for 90 min, there was a dose-dependent increase in both the percentage of eggs with more than one sperm penetrating the zona pellucida and the mean number of sperm that penetrated the zona, with a maximum effect at 20 micrograms CB/ml (100% polypenetration, 3.0 +/- 0.3 sperm/egg). Cytochalasin-treated eggs retained 85% of their cortical granules 55 min after insemination, as compared to unfertilized eggs. Longer time periods did not result in any further reduction. As seen with the scanning confocal microscope, an extensive microfilament network was present in the cortex of untreated eggs, with the cortical granules located within the cortical network. The cortical microfilament network was highly reduced in CB-treated eggs. When viewed with the electron microscope, the same number of cortical granules were located next to the plasma membrane in both cytochalasin-treated and untreated, unfertilized eggs. These data indicate that intact microfilaments are required for normal cortical granule exocytosis in the hamster egg, but the role of the microfilaments in exocytosis is unresolved.